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EXECUTIVE SUMMARY

The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) established
aNational Recreational Trails Funding Program and the National Recreational Trails
Trust Fund. ISTEA required that certain tax revenue generated from the sales of
motor fuel used for off-road recreation be transferred from the Highway Trust Fund
to the Trails Trust Fund for recreational trail and facility improvements. In orderto
apporﬁon the Trails Trust Fund to individual States equitably, the Federal Highway
Administration (FHWA) asked the Oak Ridge National Lab oratofy (ORNL)in 1993
to estimate the amount of motor fuel used for off-road recreation at the State level by
different vehicle types. A modification of the methodology developed by ORNL has
been used to apportion funds to the States since that time.

The recent surface transportation reauthorization act, the Transportation Equity Act
for the 21st Century (TEA-21), extends the funding for the Recreational Trails
Program for six years (from 1998 to 2003) with significant increases®. To ensure that
the current method benefits from recent, more accurate data than those available in
1993-1994 and to investigate the concern that light truck recreational fuel usage is
overestimated, the model previously designed by ORNL was re-evaluated, and the

results of the analysis are documented in this report.

For this estimation procedure, off-road recreational fuel use is defined as Federally-
taxed gasoline, gasohol, diesel fuel, or special fuel used in recreational motorized
vehicles on recreational trails or back country terrain. Fuel used in outdoor non-
engine recreational equipment, such as camp stoves, heaters, and lanterns, was

excluded from the analysis because this fuel is not subject to the Federal motor fuel

'TEA-21 eliminated the National Recreational Trails Trust Fund, but funding
apportionments to the States still require an estimate of off-highway recreational fuel use.
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excise tax. Vehicle types included in the stﬁdy are light trucks (pickups and sport

utility vehicles), motorcycles, all-terrain vehicles (ATVs), and snowmobiles.

As in the previous study, it was determined that a standardized estimation procedure
for all States using easily obtainable and understandable data would be preferred over
State-submitted reports. Reasons for this decision include incompatibility of State-
submitted estimates, along with the fact that an estimation procedure would still be
required at the Federal level for States which did not submit estimates. For this

reason, individual State surveys were not heavily investigated during this effort.

A methodology for fuel use estimation was determined for each vehicle type based
on the previous study and any new data sources available. Fuel use estimates rely on
the population of vehicles within a State and an estimate of the average annual fuel
used per vehicle. Every effort was made to include registered and non-registered
vehicles. The amount of time a vehicle is used for recreational pursuits as opposed

to non-recreational off-road travel was also taken into consideration.

Once the estimate of total off-road recreational fuel use was determined, the State
shares were adjusted by a factor determined by the amount of rural land in the State.
The adjustment was deemed necessary since vehicle registration data can be
misleading for estimating ﬁlel use by State if a vehicle travels in a different State
than that in which it is registered.

After the adjustment for land usage potential was incorporated, a percentage of total
fuel usage, by State, was computed. This percentage will be used in the final
apportionment of funds. ORNL recommends that updated data be incorporated
annually into the apportionment formula and that the percentage be recalculated each

year based on these updated data.
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1 INTRODUCTION
1.1 Background

The Intermodal Surface Transportation Efficiency Act of i991 (ISTEA) established
aNational Recreational Trails Funding Program and the National Recreational Trails
Trust Fund. ISTEA required that certain motor fuel tax revenues generated from the
sales of motor fuel for off-road recreational purposes be transferred from the
Highway Trust Fund to the Trails Trust Fund for recreational trail and facility
improvements. The motivation behind the Program was that while taxes were
generated from sales of motor fuel used primarily for off-road recreational purposes,

no commensurate benefits were received by those who made those purchases?.

Under the ISTEA, the Federal Highway Administration (FHHWA) was charged with
the development of State by State estimates of the amount of fuel used for off-road
recreational purposes. These estimates would then be used to apportion funds
available through the National Recreational Trails Funding Program to individual
States. Charged with this mission, FHWA in 1993 asked the Oak Ridge National
Laboratory (ORNL) to develop a method that estimates the amount of motor fuel
used for off-road recreational purposes at the State level. The methodology
developed by ORNL is documented in the report Fuel Used for Off-Highway
Recreation (ORNL, 1994). A modification of the ORNL model was used by the
FHWA from 1996 to 1999.

The recent surface transportation reauthorization act, the Transportation Equity Act
for the 21st Century (TEA-21), replaced the original Trails Program with a new
Recreational Trails Program. TEA-21 significantly increased the amount of funding

*The Congtess never appropriated Funds through the National Recreational Trails
Trust Fund. However, funding was provided for the program from the FHWA’s
administrative funds in 1993, 1996, and 1997.
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available for the program over its six years (from 1998 to 2003). To ensure that the
method for distributing program funds benefits from recent, more accurate data than
those available in 1993-1994, FHWA asked ORNL to re-evaluate this model with
particular emphasis on light truck recreational fuel usage because of concerns that the

representation in the previous model was overestimated.
1.2 General Approach

For this study, as with the previous study, off-road recreational fuel use is defined
as Federally-taxed gasoline, gasohol, diesel fuel, or special fuel used in recreational
motorized vehicles on recreational trails or back country terrain. Both registered and
unregistered recreational motorized vehicles are included insofar as the number of
unregistered vehicles can be determined. Fuel used in outdoor non-engine
recreational equipment, such as camp stoves, heaters, and lanterns is excluded

because these fuels are not subject to the Federal motor fuel excise tax.

With a fixed amount of funding, the challeﬁge is how to equitably apportion these
funds to individual States based on the level of fuel used for off-road recreation.
Two options are available to address this challenge. The first one is to rely on the
individual States to submit their annual estimates on off-road recreational fuel use.
The advantage of this option is that individual States could devote more resources to
this activity, and can receive more cooperation in obtaining the data, than FHWA
could. Asaresult, individual States might be able to produce more reliable estimates
than FHWA could. However, more resources and more data do not guarantee more
reliable estimates. The burden is then on the FHWA to verify the estimation methods
employed by the individual States. This leads to three possible drawbacks if the first
option is used. First, individual States may over—es(timate their off-road recreational
fuel use. Second, the compatibility among States in estimating off-road recreational

fuel use becomes an enormous issue in trying to apportion the funds equitably. The
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third drawback of this option is that every State may not submit the required
estimate. In the 1992-1993 period, only 23 Stateé submitted data, and some of the
estimates are for 1987 while others are for 1989 or 1990. Consequently, an
estimation procedure would need to be developed for the remaining 22 States that

failed to submit data, adding further complexity to the compatibility issue.

To ovefcome the disadvantages of the first option, a second option to meet the
challenge is to "standardize" the estimation procedure and develop a common tool
which can objectively apportion the Recreational Trails Program funds on an annual
basis. Two factors characterize this option: @ individual State shares of the total
program funds need to be developed using a uniform approach, and © data needed
for the estimation purpose should be publicly available and easily obtainable so that
these estimates can be generated for all subsequent years. It is these two factors that
govern the development of ORNL's estimation procedures, both in 1994 and in the
current re-evaluation. It is also because of these two factors that ORNL's estimates
are recommended over individual States' estimates. Of course, this option is not
without its drawbacks. One major drawback is the failure to take advantage of more
detailed State-specific information. Nonetheless, this methodology was used under
ISTEA and is recommended for use under TEA-21.

In the previous methodology, as in this re-evaluation of the approach, fuel use
estimates rely heavily on the population of vehicles within a State. State vehicle
registration can be used in some cases, such as for light trucks (pickups and sport
utility vehicles). All light trucks are required to register with each State. This is not
the case with other vehicle types, such as snowmobiles, off-road motorcycles, and
all-terrain vehicles (ATVs). Some States require registration, some allow optional
registration, and still others require no registration of these vehicle types at all

(Table 1.1 and Appendix A). In this study, every attempt was made to include
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Table 1.1. States which require some form of registration of off-highway vehicles!

Off-highway
State Light trucks motorcycles ATVs Snowmobiles
Alabama v
Alaska v v
Arizona v
Arkansas 4 4
California %4 v ["4 ["4
Colorado v v v v
Connecticut v v 4 v
Delaware v v 4 (74
District of Columbia [%4
Florida v v (4
Georgia v
Hawaii v
1daho [%4 4 [%4
Illinois v (%4
Indiana 4 v 4 v
Iowa 4 v v v
Kansas %4
Kentucky v
Louisiana v v (%4
Maine v (74 v (%4
Maryland v v [%4 "4
Massachusetts v v (4 v
Michigan v v v v
Minnesota v v 4 (74
Mississippi 4
Missouri v v
Montana 4 %4 v v
Nebraska v v
Nevada %4
New Hampshire 4 v/ v v
New Jersey 4 v v
New Mexico v v v v
New York [%4 o [%4 v
North Carolina v
North Dakota v v v
Ohio v v v v
Oklahoma 4
Oregon v v 4 v
Pennsylvania v 4 v
Rhode Island v v (4 ("4
South Carolina 4
South Dakota v v
Tennessee 4
Texas 4 (4
Utah [%4 "4 v %4
Vermont (74 14 v v
Virginia v
‘Washington v v v v
West Virginia %4
Wisconsin v v (74
‘Wyoming v (74
Total number of States 51 24 31 31

Source: Light trucks: Federal Highway Administration, 1998. Motorcycles: Motorcycle Industry
Council, 1998. ATVs: Specialty Vehicle Institute of America, 1998. Snowmobiles: International
Snowmobile Manufacturers Association and Table 5.2.

! Many conditions may apply to the registration, such as type of vehicle, ownership of land the vehicle
is using, and length of time between registrations. See Appendix A for details on State registrations by vehicle
type.
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registered as well as unregistered vehicleS. Another factor considered was the
amount of time these vehicles are used for recreational pursuits-as opposed to non-
recreational off-road travel. In particular, light trucks, snowmobiles, and ATVs are
sometimes used off-road for purposes other than recreation. And in the case of light
trucks and motorcycles, adjustments are necessary for the amount of time spent off-

road as opposed to on-road.

Once the recreational off-road vehicle population by State was determined for each
vehicle‘type, estimates of gnnual fuel use per vehicle were used to arrive at an
estimate of the total fuel used annually for each vehicle type by State. Details on the
estimation of fuel use by vehicle type are contained in this report: Chapter 2 - Light
Trucks; Chapter 3 - Motorcycles; Chapter 4 - ATVs; and Chapter 5 - Snowmobiles.
Chapter 6 contains information on ‘other relevant data which were investigated for
inclusion in the model. Conclusions are discussed in Chapter 7. Appendix A
contains information on State registration details of the different vehicle types and
Appendix B contains programs used for extracting information from the 1992 Truck
Inventory and Use Survey.




2 LIGHT TRUCKS
2.1 Imntroduction

Light trucks are growing in popularity for
personal travel use, evidenced by a 39% growth in sales of pickups and sport utility
vehicles from 1993 to 1997 (ORNL, 1999). (In this study the term light trucks refers
to pickup trucks and sport utility vehicles less than 10,000 pounds 'gross vehicle
weight.) Though many of those vehicles never leave the street, some are used to
travel off-road for recreation. There are many clubs and organizations all over the
nation that promote off-roading, and there is a lot of information made available
about the "sport" in general. The trucks often travel over rocky, mountainous terrain,
sometimes using a winch to overcome natural obstacles such as trees or rocks. In

many areas there are designated trails for light trucks to use for off-road recreation.
2.2 Investigation into Light Truck Fuel Use Estimation

Some States have raised concerns that the light truck fuel use is overestimated in the
previous off-road fuel use estimations. Light trucks represented 90% of all off-road
fuel use in the latest FHWA estimates. Also, there were concems that the fuel
economy of off-road trucks as estimated by the 1987 Truck Inventory and Use
Survey (TIUS) (Bureau of the Census, 1990) was too high. The light truck fuel use
methodology was examined and changes were made to make use of newly available

data whenever possible.

The FHWA began publishing registration data for light trucks in Highway Statistics
1966 (FHWA, 1967). Pickup trucks and sport utility vehicles could not be
distinguished from other light trucks because all light trucks were reported in one
category. However, beginning with Highway Statistics 1994 (FHWA, 1995), the
FHWA improved the light truck registration data to include registrations by truck
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type (pickup, sport utility, van, and other). Also, the 1992 TIUS data (Bureau of the
‘ Census, 1995) are now available instead of the 1987 TIUS, which was used in the

previous study.

During the investigation into the previous light truck methodology, it was discovered
that there was some misleading information in the TIUS documentation, both for
1987 and 1992 data, concerning the amount of personal use of the vehicle. This was
important because the amount of personal use of a truck was used to determine
whether a vehicle was traveling off-road for recreational purposes as opposed to

business use.

On the TIUS questionnaire (Bureau of the Census, 1992), there was a question
"Which of the following best describes the way this vehicle was most often
operated?" Following were five boxes which could be checked as the answer -
Business Use, Personal Transportation, For-Hire, Daily Rental, or Mixed. If the box
marked "Mixed" was checked, there were blanks to be filled in for "Percent business
use," "Percent personal use," and "Percent for-hire." Though the documentation
makes no mention of it, ORNL discovered that the Census Bureau reclassified
records which had an answer of "Mixed" into the other categories. The Census
Bureau confirmed that only records which were exactly 50 percent personal use and
50 percent business use were left as "Mixed" in the final dataset; all other records
were reclassified into whichever category had the greatest percentage (Bureau of the
Census, personal commgnication with Stacy Davis, October 8, 1998). For instance,
if someone marked "Mixed" as the_ answer, and wrote 40% business use and 60%
personal use, the record was re-coded as "Personal Transportation" instead of
"Mixed." Without this knowledge, the previous study used all records marked
"Personal Transportation” to be 100% personal use. This would have included some
portion of business use and excluded the personal use which was re-coded into the

"Business Use" or "For-Hire" categories.
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For this study a slightly different methodology was used to determine the amount of
recreational use of a light truck as opposed to business use. Because of the new
understanding of the TIUS coding, the data in this study more accurately reflect the
recreational use of light f:rucks.

The 1987 TIUS data indicated that off-road light truck fuel economy was 10% lower
than that of on-road trucks. Using 1992 data the results were the same - light trucks
traveling 100% off-road had a fuel economy which was 10% lower than light trucks
traveling 100% on-road. In a further attempt to validate the fuel economy of off-road
light trucks, the Environmental Protection Agency (EPA) Office of Mobile Sources
was contacted. Unfortunately, they have no data whatsoever on off-road light trucks
(EPA, Office of Mobile Sources, personal communication with R. G. Boundy,
ORNL, October 1998). ORNL also contacted people from off-road organizations
around the nation. As suspected, these organizations could give specific examples
from their own experience but were not able to provide any national sources of
information about the off-road recreation of light trucks. In the absence of any other
data on the fuel economy of off-road light trucks, the 1992 TIUS data are used in this

analysis. .
2.3. Population of Off-Road Recreational Light Trucks

In order to know the off-road fuel use for light trucks, it is essential to know how
many light trucks there are and what portion of them are used offiroad for
recreational purposes. Since the 1994 edition, FHWA’s Highway Statistics
publication has reported data annually on the total number of pickup truck
registrations and the total number of sport utility vehicle registrations By State in
Table MV-9. The task then is to determine how many of these trucks are traveling
off-road and to what extent they travel off-road for recreational purposes. For this

study, it is assumed that all light trucks are registered.
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It was determined that the 1992 TIUS is the best source of data on the share of light
trucks used off-road for recreational purposes. TIUS is conducted by the U.S. Bureau
of the Census and is required by law to be conducted every five years. The latest
survey data available at the present time are the 1992 data. Within the next year, the
Census Bureau will release the 1997 Vehicle Inventory and Use Survey (VIUS)
(name changed from "Truck" to "Vehicle" due to future possibilities of including
additional vehicle types). There are several reasons that the TIUS is a good estimator
for these data. TIUS respondents were asked to provide @ the percentage of miles
that the vehicle was operated off-road, and @ the primary use of the truck (personal,
business, or mixed). Respondents whose primary use of the vehicle was mixed (both
business and personal) were asked to provide the percentage of business use vs.
personal use. It is important to separate business use from personal use due t&) the fact
that some off-road light truck travel is not for recreational purposes (i.e. vehicles
used by the lumber industry). Information about the truck weight, body type, and
configuration is also available so that pickup trucks and sport utility vehicles under
10,000 pounds gross vehicle weight can be identified.

Since TIUS did not specifically collect information on the vehicle miles used off-
road for recreational purposes, ORNL assumed that the product of the percent miles
used off-road and the percent personal use is a reasonable proxy of the probability
that a truck will be used off-road for recreational purposes. Since light trucks travel
both on-road and off-road, the number of off-road recreational light trucks is counted
in full vehicle equivalents (FVE). For example, if a vehicle is driven 30 percent of
its annual miles off-road for recreational purposes, then the vehicle is counted as 0.30
of a full vehicle equivalent. Thus, the number of FVE off-road recreational trucks is
estimated as:

{

orNj = [puREG); X pyorrPCTT. RK; ] + [sunRE G % suvoreP CTT. RK,],
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where

orrlN; = theestimated number of full vehicle equivalents (FVE) used for
off-road recreational purposes in State j in year ¢;

puREG;, = the number of pickup trucks registered in State j in year ;

puorrPCTTRK;, = the share of pickup trucks estimated to be used off-road for
recreational purposes (the product ofthe percent miles used off-
road and the percent personal use from TIUS) in State j in
year z

suvREG;, = the number of sports utility vehicles registered in State j in
year £; and

suvorFPCTIRK;, = the share of sports utility vehicles estimated to be used off-road
for recreational purposes (the product of the percent miles used
off-road and the percent personal use from TIUS) in State j in
year .

See Appendix B, Program 1 for TIUS program details. Table 2.1 shows the
calculation of the FVE trucks used off-road for recreational purposes. When the
1997 VIUS data become available, the light truck model should be updated by using

the programs contained in Appendix B to derive new estimates.

2.4 Estimation of Fuel Usage

The fuel used for light truck off-road recreation can be estimated using the number
of FVE trucks used off-road for recreational purposes, the fuel economy, and the
annual miles per truck. The average fuel economy and average annual miles for light
trucks traveling 100% off-road were compared to light trucks traveling 100% on-
road. (Mixed use trucks were not taken into account in these comparisons.) Off-road
trucks travel an average of 36% less on an annual basis than on-road trucks,
according the TIUS data. Also, the data indicate that the average fuel economy for
off-road trucks is 10% less than that of on-road trucks. (See Appendix B, Programs
2 and 3 for TTUS program details.) Using these percentages to discount the annual
miles (vmt) and fuel economy (mpg), the annual gallons of fuel used per off-road

truck can be estimated as:
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Table 2.1. Number of light trucks used in off-road recreation, 1997

1992 Truck Inventory Highway Statistics 1997
and Use Survey Table MV-9 Off-road
Share of Share of off-road All sport utility light truck
off-road sport utility All pickup truck vehicle full-vehicle
State pickup trucks vehicles registrations ~ registrations equivalents
(A) (B) © D) (AxC)+(BxD)

Alabama 6.02% 7.22% 835,053 157,150 61,641
Alaska 3.79% 5.25% 161,900 81,432 10,414
Arizona 5.98% 5.50% 703,564 281,453 57,516
Arkansas 8.43% 7.05% 518,807 119,544 52,141
California 5.05% 4.00% 4,416,456 2,006,271 303,404
Colorado 6.41% 5.04% 727,761 480,863 70,886
Connecticut 291% 3.62% 270,841 208,081 - 15,404
Delaware 6.05% 2.51% 82,597 49,381 6,240
District of Columbia 5.24% 5.71% 6,254 10,056 901
Florida 6.04% 4.68% 1,412,274 732,726 119,584
Georgia 6.08% 5.23% 1,271,362 490,589 102,993
Hawaii . 4.78% 4.55% 120,823 52,487 8,167
Idaho 9.12% 8.89% 338,585 111,479 40,771
Illinois 491% 7.10% 1,030,661 514,444 87,079
Indiana 4.17% 2.05% 1,036,008 308,834 49,536
Iowa 4.93% 5.55% 623,961 167,711 40,088
Kansas 6.32% 5.15% 528,951 147,083 41,011
Kentucky 6.81% 4.35% 651,379 165,141 51,527
Louisiana 6.86% 11.67% 881,956 211,784 85,175
Maine 4.56% 5.60% 227,122 77,615 14,697
Maryland 4.15% 3.94% 438,562 274,946 29,030
Massachusetts 3.38% 5.68% 464,122 327,652 34,304
Michigan 3.98% 4.63% 1,208,774 587,089 75,303
Minnesota 4.79% 3.50% 741,294 316,849 46,592
Mississippi 9.93% 14.70% 644,007 135,658 83,919
Missouri 6.88% 4.94% 950,552 285,954 79,564
Montana 6.98% 12.66% 308,211 88,822 32,747
Nebraska 3.50% 5.52% 344,923 108,672 18,080
Nevada 4.77% 5.51% 237,167 124,347 18,179
New Hampshire 2.99% 2.34% 171,061 87,986 7,170
New Jersey 8.40% 6.91% 412,466 484,496 68,123
New Mexico 7.80% 13.21% 427,714 143,775 52,339
New York 3.36% 6.78% 901,588 804,034 84,845
North Carolina 5.21% 5.14% 1,166,351 415,183 . 82,131
North Dakota 5.51% 4.78% 177,169 47,399 12,028
Ohio 5.09% 4.82% 1,467,370 580,869 102,697
Oklahoma 6.91% 4.96% 802,621 178,028 64,258
Oregon 5.72% 5.89% 700,454 266,552 55,755
Pennsylvania 3.77% 3.83% 1,008,489 695,670 64,660
Rhode Island 4.01% 7.17% 74,898 47,988 6,442
South Carolina 6.05% 5.18% 570,856 193,748 44,584
South Dakota 5.17% 3.85% 175,269 54,617 11,160
Tennessee 4.37% 7.81% 1,001,666 307,214 67,788
Texas 5.90% 4.65% 3,074,108 1,115,665 233,116
Utah 5.67% 5.59% 320,608 172,618 27,836
Vermont 4.95% 3.20% 101,313 43,164 6,400
Virginia 7.52% 4.93% 968,970 458,267 95,506
Washington 5.30% 6.03% 1,033,962 424,302 80,359
West Virginia 6.86% 4.19% 324211 - 105,806 26,663
Wisconsin 3.98% 5.60% 715,432 300,450 45,291
Wyoming 10.70% 1141% 199,701 71,859 29,576

Total 36,980,204 15,623,803 2,905,618
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[oNVMT: x (1 - 0.36)]

OFFANNGAL: =
[oNMPGt x (1 - 0.10)]

2

where

orFANNGAL, =. the average annual fuel use per truck for off-road recreation in
year z;

onVMT, = the average annual miles per on-road truck in year z;
onMPG, = the average fuel economy per on-road truck in year z;
0.36 = the discount factor to adjust for off-road annual miles; and
0.10 = the discount factor to adjust for off-road fuel economy.
Highway Statistics Table VM-1, contains annual estimates for the average fuel
economy and the average anﬁual miles per truck for on-road light trucks. (See
Table 2.2.) When the 1997 VIUS data becore available, the light truck discount
factors should be updated by using the progréms contained in Appendix B to derive
new estimates. Highway Statistics data was used for deriving average annual gallons
per truck because it is updated annually, generally accepted, and easily understood;

one drawback, however, is that they are not State-specific data.

Table 2.2. Estimation of off-road recreational light truck
annual fuel use per truck, 1997

Amnnual
vehicle miles  Fuel economy  Gallons per
per truck per truck truck
A) ®) (A+B)
1997 on-road light truck data from VM-1 12,108 17.2 703.95
1992 TIUS off-road discount percentages 36% 10%
Estimated off-road light truck data 7,749.12 15.48 500.59

Once the annual gallons of fuel used per truck is estimated, it can be multiplied by
the number of off-road recreational truck FVE’s from Table 2.1 to produce estimates
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of fuel use by State. Thus, the estimated annual fuel used by light trucks for off-
highway recreational purposes is calculated as:
orFGAL;, = opeN;, X oppANNGAL,
where
orrGAL;, = total fuel used by light trucks in off~road recreation in State j in
year t;
orelN;, = the estimated number of FVE light trucks used for off-road
recreational purposes in State j in year ¢; and
orFANNGAL, = the average annual fuel use per truck in year z.
Table 2.3 shows the estimated fuel used by light trucks in off-road recreation in 1997.
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Table 2.3. Estimated off-road recreational light truck fuel use, 1997

State Gallons of fuel
Alabama 30,856,673
Alaska 5,212,941
Arizona 28,791,650
Arkansas 26,101,369
California 151,880,913
Colorado 35,484,731
Connecticut 7,711,202
Delaware 3,123,599
District of Columbia 451,235
Florida 59,862,296 N
Georgia 51,556,948
Hawaii 4,088,072
Idaho 20,409,470
Illinois 43,590,877
Indiana 24,797,028
Jowa 20,067,856
Kansas 20,529,419
Kentucky 25,793,937
Louisiana 42,637,561
Maine 7,357,339
Maryland 14,531,934
Massachusetts 17,172,042
Michigan 37,695,980
Minnesota 23,323,683
Mississippi 42.009,091
Missouri 39,828,793
Montana 16,392,660
Nebraska 9,050,538
Nevada 9,100,192
New Hampshire 3,589,391
New Jersey 34,101,851
New Mexico 26,200,256
New York 42.472. 485
North Carolina 41,113,992
North Dakota 6,021,267
Ohio 51,408,831
QOklahoma 32,166,929
Oregon 27,910,158
Pennsylvania 32,367,925
Rhode Island 3,224,605
South Carolina 22,318,066
South Dakota 5,586,413
Tennessee 33,934,051
Texas 116,695,478
Utah 13,934,165
Vermont 3,203,522
Virginia 47,809,066
‘Washington 40,226,989
West Virginia 13,347,241
‘Wisconsin 22,672,433
Wyoming 14,805,589

Total 1,454,520,733
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3 MOTORCYCLES
3.1 Introduction

'The Motorcycle Industry Council (MIC) represents manufacturers and distributors
of motorcycles, scooters, and ATVs as well as members of allied trades. The MIC
conducts periodic owner surveys to determine usage characteristics. The most recent
survey was conducted in 1997/1998. The information collected by the MIC survey
is considered proprietary and survey results are confidential. Their reproduction in

this report, thefefore, is limited.

The MIC also publishes an annual statistical report that lists motorcycle populations
by model type, engine displacement, State, region, registrations, sales volume, etc.
Registration information was obtained from the U.S. Department of Transportation,
FHWA, through 1975. Though the FHWA continues to collect motorcycle
registration data, the MIC statistical réport has used registration data from the
Motorcycle Safety Foundation, Irvine, California, since 1976. Sales information is
provided by U.S. distributors. Statistics for the number of off-road bikes in the
Statistical Annual are estimated from yearly sales data, from scrappage rates, and
from user survey data. Additional information on estimation procedures used in the
annual are provided in Section 3.2. According to the 1998 Motorcycle Statistical
Annual (MIC, 1998), the South had the highest motorcycle population,
approximately 28% of all motorcycles in use. The West had the highest penetration
with2.9 motofcycles per 100 persons. The average penetration over the entire United

States is 2.5 bikes per 100 persons.
3.2 Population of Off-Road Recreational Motorcycles

_ Since 1985, the MIC has reported estimates of the numbers of motorcycles, by State,

in the Motorcycle Statistical Annual. In this report, the MIC records off-road
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motoréycle usage for j:hree vehiclemodel categories — on-highway, dual purpose, and
off-highway (off-road). Off-road motorcycles, by definition, are not certified by the
manufacturer to be in compliance with Federal Motor Vehicle Safety Standards
(FMVSS). Off-road motorcycles include competition motorcycles, as well as
motorcycles that are ridden "just for fun" - that is, not for competition; the
population of off-road motorcycles does not include ATVs. According to the MIC,
about a third of all motorcycles (including those classified as "on-highway" or

"dual") are used off-road at some time.

Table 3.1 provides the numbers of motorcycles used off-road at some time for 1992
and for 1994-1997 according to data supplied by the MIC. (The 1993 population of
motorcycles is not included because the MIC numbers also included AT Vs that year.)
These State totals include all models that are classified as off-road, a percentage of
those models classified as dual purpose, and a smaller percentage of those models
classified as on-road. [These percentages, which are provided by the MIC in the
annual report, are updated each year. For example, in 1997, 76% of dual-purpose
motorcycles and 11% of on-road motorcycles were ridden off-road at some time

(MIC, 1998, p. 13).]

It should be noted that the number of motorcycles ridden off-road (Table 3.1) is
assumed to equal the number of motorcycles ridden off-road at some time for
recreational purposes. ORNL recognizes that this number assumes that all of these
motorcycles are ridden off-road all the time, which is not true for the dual and on-
road motorcycles. However, due to data limitations, the numbers given in Table 3.1

provide the best available estimation of the population of off-road motorcycles.

It is also assumed that, because the total number of motorcycles reported by the MIC
is a function of retail sales and has been adjusted for unregistered vehicles, the

numbers given in Table 3.1 need no further adjustment for unregistered vehicles.
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Table 3.1. Numbers of motorcycles used off-road at
some time, 1992 and 1994-1997

State 19922 19943 19954 1996° 1997¢
Alabama 23,700 18,900 16,400 15,100 38,400
Alaska 5,300 4,700 4,300 4,200 9,200
Arizona 22,200 19,200 - 17,200 - 16,800 38,900
Arkansas 15,400 12,500 10,800 9,800 22,800
California 229,800 198,400 161,800 148,000 357,600
Colorado 28,400 24,700 22,700 22,500 52,000
Connecticut 16,100 13,900 12,300 11,700 29,000
Delaware- 3,100 - 2,800 2,700 2,500 5,400
District of Columbia 500 600 700 700 1,000
Florida 64,100 56,400 50,700 47,700 103,500
Georgia 40,200 33,500 29,800 28,100 70,900
Hawaii Data are not available

Idaho 21,300 - 17,600 15,600 14,400 34,400
Illinois 40,600 36,400 33,500 32,300 . 68,500
Indiana 27,300 23,800 21,800 20,900 47,800
Towa 13,800 11,400 10,000 9,500 21,600
Kansas 10,400 8,600 7,700 7,200 16,600
Kentucky 17,400 15,200 13,800 13,200 32,000
Louisiana 14,300 11,600 10,600 10,500 25,400
Maine 8,400 6,800 . 5,800 5,300 13,000
Maryland 22,700 20,300 18,200 17,100 38,400
Massachusetts 26,400 22,100 19,400 18,000 46,600
Michigan 47,300 42,800 40,300 39,400 90,100
Minnesota 23,200 20,400 18,100 16,900 37,500
Mississippi 8,700 7,200 6,500 6,300 14,700
Missouri 19,800 ‘16,700 15,000 14,700 35,800
Montana 12,200 9,600 8,300 7,500 18,400
Nebraska 6,800 4,800 4,300 4,000 10,100
Nevada 12,600 11,500 11,000 10,900 23,500
New Hampshire 10,000 8,400 7,200 6,900 17,700
New Jersey 33,500 30,100 26,900 25,400 60,500
New Mexico 12,400 10,300 9,100 8,900 20,500
New York 59,200 51,100 44,700 41,600 94,800
North Carolina 39,400 34,600 31,600 30,700 75,500
North Dakota 4,100 3,100 2,600 2,400 5,600
Ohio 48,100 44,700 41,200 39,900 92,300
Oklahoma 21,900 15,900 13,600 12,600 30,500
Oregon 27,700 22,900 19,900 19,100 48,000
Pennsylvania 56,800 - 50,000 45,200 43,100 100,200
Rhode Island 4,400 3,700 3,200 2,800 7,400
South Carolina 17,500 15,300 13,800 13,300 33,200
South Dakota 4,700 3,900 3,300 3,000 7,100
Tennessee 28,900 23,600 20,700 19,400 47,400
Texas 81,900 67,800 55,500 51,500 134,100
Utah 20,000 14,800 12,500 11,900 32,100
Vermont 3,500 2,900 2,600 2,400 5,900
Virginia 32,400 26,900 23,200 21,200 52,800
Washington 46,500 40,400 35,800 33,500 78,100
West Virginia 14,600 11,600 10,100 9,300 24,500
Wisconsin 23,600 20,900 18,800 17,900 38,500
Wyoming 5,900 4,700 4,200 4,000 9,700
Total 1,379,000 1,180,000 1,035,000 976,000 2,319,500

'The Motorcycle Industry Council did not supply separate numbers for motorcycles and ATVs in
the 1994 report (which reported 1993 usage data), ’

*Motorcycle Industry Council, "1993 Motorcycle Statistical Annual," p. 28.

*Motorcycle Industry Council, "1995 Motorcycle Statistical Annual," p.12.

‘Motorcycle Industry Council, "1996 Motorcycle Statistical Annual," p.13.

*Motorcycle Industry Council, "1997 Motorcycle Statistical Annual," p.13.

¢Motorcycle Industry Council, "1998 Motorcycle Statistical Annual," p-13.
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3.3 Estimation of Fuel Usage

In the analysis conducted in 1993-1994, ORNL examined fuel use estimates
provided by four States (California, Colorado, Oregon, and Washington) and the
MIC (ORNL, 1994, pp. 33-59). These fuel use estimates and the methodologies for
deriving them varied widely. Using these available estimates, in 1994, ORNL gave
a subjective weight to each fuel use estimate and derived low, medium, and high
values for average annual fuel use. An explanation of these weights and the rationale
for their selection is provided in ORNL-6794 (ORNL, 1994). This weighted average
fuel consumption ranged from a low of 54 gallons per vehicle per year to a.high of

64 gallons per vehicle per year for off-road consumption.

Because the MIC completed a usage survey in 1998, the current analysis looked at
that data. Although summaries and summary tables will be publicly available,
specific data are considereci confidential and are not reported in their entirety in this
report. According-to MIC personnel, the questions in the survey were asked from
several perspectives in order to check the consistency of the responses.
Unfortunately, repeating the question from different perspectives results in large
discrepancies in values for annual mileage estimates and annual fuel usage, which

can be calculated in multiple ways from the survey responses.
3.3.1 Annual mileage estimates

For example, as shown in Table 3.2, median and mean annual mileage estimates can
be derived (Method A) from a single survey question asking for an approximate
number of miles ridden off-road annually. These estimates could also be derived
(Method B) from responses to three different questions that request the
® approximate number of miles ridden off-road per day, ® approximate number of

days ridden per month, and @ approximate number of months during which off-road
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recreation takes place. The mean annual mileage estimates range from 270 miles
(Method A) to 1,372 miles (Method B). The median annual mileage estimates range
from 100 miles (Method A) to 560 miles (Method B). MIC recommends that an
average of the median estimates be used. [That is, average the median value of
Method A (100 miles) and the median value of Method B (560 miles).] According
to MIC personnel, "These seem to be the most ‘reasonable’ and ‘consistent’ numbers
from each of the surveys" (MIC, electronic cornmunication with L. F. Truett, ORNL,
March 16, 1999). The MIC recommendation results in an average of 330 miles per
year ridden off-road. (The avera;ge of the mean values of the two approaches results
in 821 miles.) It should be noted that this methodology is not consistent with past
practices, in which the MIC used the mean annual mileage estimate using Method

A (270 miles).
3.3.2 Fuel economy

According to the MIC (MIC, 1998, p. 1), most en-road bikes have engine
displacements of over 750 cc, but most dual-purpose and off-road bikes are
smaller. In fact, almost 90% of off-road motorcycles in use in 1997 had engine
displacements under 350 cc. In the 1994 Motorcycle Statistical Annual (MIC, 1994,
p. 31 - the latest year in which motorcycle fuel economy was included), the MIC
estimated that the larger bikes have an average fuel economy of about 43 mpg and
that